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ABSTRACT 
 
Pain is an unpleasant sensory experience which is developed by acute or potential tissue damage. Currently, some 
drugs such as nonsteroidal anti-inflammatory drugs such as aspirin and ibuprofen, opioids such as morphine, 
meperidine, methadone, tramadol, buprenorphine, butorphanol, and nalbuphine as well as other drugs including 
tricyclic antidepressants and corticosteroids are being used to control pain. These drugs could cause side effects. 
Given the high prevalence of toothache and that a variety of plants are used to relieve toothache in Iranian 
traditional medicine, this study was conducted to document the data of medicinal plants effective on relief of 
toothache in Shiraz. In this study, the data on traditional treatments were gathered from the groceries across Shiraz 
between 23 July, 2015 and 23 October, 2015 by pre-developed questionnaires administered to the grocers by 
researcher. The data obtained from the questionnaires were meticulously tabulated and recorded and analyzed by 
Excel. Finally 20 plants from 14 families were identified as being used for toothache in Shiraz. Most plants effective 
on toothache were from Composite family. Aerial parts were (38%) were the most frequently used organs and 
concentrated extract (70%) was the most frequent traditional method of use in the studied region. Papaver 
tennifolium (37.03%) obtained the highest percentage of frequency of citation of the toothache-relieving plants in 
Shiraz. It is necessary to identify the effective substances in the medicinal plants native to Shiraz used to relieve 
toothache and to study these substances' therapeutic effects.  
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INTRODUCTION 
 
Pain is an unpleasant sensory experience which is developed by acute or potential tissue damage. Pain is also a 
protective mechanism of the body leading to an appropriate response to eliminate the pain causing agent, and is used 
as an index to diagnose the diseases [1]. The perception of pain is influenced by the neurotransmitters balance and 
cortex descending fibers of pain control [2]. Chronic diseases are projected to be the most genuine reason for 
mortality and general disability in 2020 and will comprise 2/3 of all diseases [5]. 
 
Studies have indicated that the body exerts chemical, hormonal responses to the stimulants such as pain, and these 
responses lead to developing some complications in the body's different organs and increased mortality in children. 
The damage to peripheral tissue and development of chronic diseases damage nervous system and remarkably 
decline pain threshold [3]. 
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Analgesic drugs are divided into opioids and non opioids. Opioids exert their effect through connecting to the 
receptors of nervous system µ, κ, and δ central opioid, that is, they exert their analgesic effect centrally. Opioids 
include morphine, codeine, and heroine. 
 
Long term use of opioids leads to physical tolerance and dependency and also increased sensitivity to pain 
hyperalgesia [4]. Most non opioids lack central function and exert their analgesic effect peripherally. Non opioids 
mainly include nonsteroidal anti-inflammatory drugs (NSAIDs), which work through preventing synthesis of 
icozanoids by inhibiting cyclo-oxygenase (COX). Long term use of non opioids does not result in tolerance or 
dependency but causes gastrointestinal diseases because of inhibiting COX-1 [5]. 
 
Toothache is dumb. However some intense and sudden pain is developed since the third day, which is caused by dry 
cavity, with the prevalence rate of 68.4%. Dentistry environment has been always stressful for most patients 
including anesthetics administration, previous disturbing treatments, environment's smell, and dental material [6]. 
 
Currently, some drugs such as NSAIDs such as aspirin and ibuprofen, opioids such as morphine, meperidine, 
methadone, tramadol, buprenorphine, butorphanol, and nalbuphine as well as other drugs including tricyclic 
antidepressants, corticosteroids, and adjuvant analgesic are being used to control pain [7]. 
 
Iranian traditional medicine and herbal therapy are one of the richest and oldest treasures of human knowledge [8-
15]. Nowadays, world community is paying special attention to traditional treatments and identifying and generating 
biological and pharmaceutical effective substances from medicinal plants [16-23]. Recent research has mainly 
demonstrated the positive effects of these plants [24-35]. Given the importance of documenting precious native 
knowledge of traditional treatments and treating diseases economically, effectively, and safely, the high prevalence 
of toothache and that a variety of plants are used to relieve toothache in Iranian traditional medicine, this study was 
conducted to document the data of medicinal plants effective on relief of toothache in Shiraz. 
  
MATERIALS AND METHODS 
 
Region of study 
Shiraz is a big city of Iran and capital of Fars Province, with a rectangular area of 1268 square kilometers located in 
central region of Fars Province, southwest Iran. Shiraz population amounted to over 1460665 individuals (1700687 
including the population in the suburbs) in 2011-2012. Shiraz is located at 1486-meter altitude in Zagros 
mountainous region and enjoys a moderate climate. This city is neighbored Bamoo, Sabzpoushan, Chehelmagham, 
and Babakouhi (of Zagros) Mountains from north and by Derak Mountain from west. The mean temperature is 30°C 
in Tir (June-July) (hottest month of the year), 5°C in Dey (December-January) (coldest month of the year), 17°C in 
Farvardin (March-April), and 20°C in Mehr (September-October), with the mean annual temperature of 18°C and 
annual rainfall of 3378 mm [46]. 
 
Method of identifying and gathering therapeutic effects of medicinal plants 
In this study, the data on traditional treatments were gathered from the groceries across Shiraz between 23 July, 
2015 and 23 October, 2015 by pre-developed questionnaires administered to the grocers by researcher. The 
questionnaire included items regarding the location, characteristics of the interviewees, local name of the plants, 
indications of local use, the used organs, the method of use, season of growth, and the type of plants maintained at 
home [47-49]. The interviewers referred the groceries in person and gathered and recorded the data on herbal 
therapy. The obtained data were meticulously tabulated and analyzed by Excel. 
 
Overall, 20 plants from 14 families were identified as being used for toothache in Shiraz. Most plants effective on 
toothache were from Composite family. Aerial parts were (38%) were the most frequently used organs and 
concentrated extract (70%) was the most frequent traditional use in the studied region. Table 1 and Graphs 1-3 
illustrate further data. 
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Table 1. Scientific name, family name, used organ(s), and traditional method(s) of use of medicinal plants effective on toothache 
  
Scientific name Family Persian names Usable Part of plant How to use Uss 
Achillea eriophora DC.  Caryophyllaceae  Bomadaran Aerial parts Decoction Tootache 
Amygdalus scoparia Spach.  Rosaceae  Badam-Koohi-Arzhak Fruits and Leaves Decoction Tootache 
Salvia atropatana Bunge  Lamiaceae  Maryam-Goli-Azarbayejan Aerial parts Decoction Tootache 
Dianthus hafezi Assadi, sp.nova.  Caryophylaceae  Mikhak Hafezi Aerial parts Paste Tootache 
Matricaria recutita  Asteraceae  Babooneh Flowers and Leaves Decoction Tootache 
Ziziphora persica Bfe  Labiatae  Kakuti Aerial parts Decoction Tootache 
Amygdalus lycioides Spach.  Rosaceae  Tangars-Badamak Aerial parts Paste Tootache 
Borago officinalis  Boraginaceae  Gavzaban Flowers Decoction Tootache 
Gundelia tournefortii L.  Compositae  Kangar Stem and Leaves Paste Tootache 
Prangos acaulis (DC.) Bornm  Apiaceae  Jashi-Kootoleh Aerial parts Decoction Tootache 
Centaurea deppressa M.  Compositae  Golegandom Aerial parts Decoction Tootache 
Acanthophyllum spp.  Caryophyllaceae  Choovak Aerial parts Decoction Tootache 
Nigella ciliaris L.  Ranunculaceae  Siahdaneh Seeds Decoction Tootache 
Papaver tennifolium Boiss & Hohen ex Boiss.  Papaveraceae  Khashkhash-Lirzi Flowers and Leaves Decoction Tootache 
Glaucium grandiflorum Boiss & Huet.  Papaveraceae  Shaghayegh-Golbozoegh Leaves Decoction Tootache 
Cinnamomum verum  Lauraceae  Darchin Bark Paste Tootache 
Zingiber officinale  Zingiberaceae  Zanjebil Aerial parts and Root  Paste Tootache 
Haplophyllum perforatum L.  Rutaceae  Moord-Kazeb Aerial parts Paste Tootache 
Zataria multiflora  Lamiaceae  Avishan-Shirazi Leaves Decoction Tootache 
Pyrethrum roseum  Compositae  Mokhallaseh Leaves Decoction Tootache 
 
Table 2. Frequency of citation (%) of medicinal plants effective on toothache in Shiraz  
  
Scientific name The number of herbalists  
mentioned the plant  
The total number of 
 herbalists  
Frequency of citation (FC)  
percentage (%)  
Achillea eriophora DC.  9 27 33.33 
Amygdalus scoparia Spach.  6 27 22.22 
Salvia atropatana Bunge  2 27 7.40 
Dianthus hafezi Assadi, sp.nova.  10 27 37.03 
Matricaria recutita  4 27 14.81 
Ziziphora persica Bfe  5 27 18.51 
Amygdalus lycioides Spach.  6 27 22.22 
Borago officinalis  6 27 22.22 
Gundelia tournefortii L.  4 27 14.81 
Prangos acaulis (DC.) Bornm  7 27 25.92 
Centaurea deppressa M.  3 27 11.11 
Acanthophyllum spp.  5 27 18.51 
Nigella ciliaris L.  7 27 25.92 
Papaver tennifolium Boiss & Hohen ex Boiss.  10 27 37.03 
Glaucium grandiflorum Boiss & Huet.  3 27 11.11 
Cinnamomum verum  1 27 3.70 
Zingiber officinale  5 27 18.51 
Haplophyllum perforatum L.  1 27 3.70 
Zataria multiflora  6 27 22.22 
Pyrethrum roseum  8 27 29.62 
  
Papaver tennifolium (10 citations [37.03%]) had the highest frequency of the plants used to relieve toothache in 
Shiraz. Table 2 gives further data. 
  
Figure 1. Number of plant families effective on toothache in Shiraz 
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Figure 2. Percentage of used plant organs for toothache in Shiraz 
  
  
  
Figure 3. Percentage of method of use of effective plants on toothache in Shiraz 
  
  
  
DISCUSSION 
 
This ethnobotanical study indicated that 20 medicinal plants from 14 families are used to relieve toothache in Shiraz. 
In Arasbaran (northwest Iran), Origanum vulgare, Papaver oriental, and Hyoscyamus niger are used as anti-
toothache [50]. In Sistan and Balouchestan ethnobotany (southeast Iran), solanum nigrum L. is taken to relieve 
toothache [51]. Based on phytopharmacological medicine in Kashan, Dianthus crinitus. is taken to remove 
toothache [52]. In ethnopharmacoligical knowledge of Sirjan, Kerman, Dianthus crinitus, Dianthus orientalism, 
Faba vulgaris, and Sanguisorba minor are used to relieve toothache [53]. In traditional medicine of Mobarakeh, 
Isfahan, Allium cepa L. Peganum harmala L., and Astragalus verus Oliv. are used to treat toothache [54]. In 
traditional herbal therapy of Ilam Province, west Iran Achilles biebersteinii, Capparis spinosa L., Dianthus 
orientalis, and Peganum harmala L. are used to relieve toothache [55]. In herbal medicine of Lorestan Province, 
Pistacia atlantica, Daphne mucronata, Vitis vinifera, Pistacia khinjuk, Mentha longifolia, Papaver rhoeasa, 
Peganum harmala, Tanacetum parthenium, Juniperus excelsa, Salvia hydreange, Salvia multicaulis, Cerategus 
monogyna, and Glycyrrhiza glabra are used for treating toothache [56]. 
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Thyme essence mainly enjoys alpha-pinene, terpinene, and thymol [57]. Acanthus contains an effective substance 
called inulin [58]. Phytochemical studies have indicated that ginger is rich in gingerols and shagavoles, including 6-
gingerol and 6-shagavoles that strongly inhibit 5-lipoxygenase [59-61]. The main components of Ziziphora 
aragonensis are thymol and carvacrol [62, 63]. The components of cinnamon include 4-terpineol, terpinene, 
camphene, corydin, epicatechin, 6-sitosterol, coumarin, cinnamic acid, syringic acid, and vanillic acid [64, 65].  
 
Yarrow contains sesquiterpen lactone and flavonoid as main components [66]. Poppy contains some alkaloids such 
as protopine, cryptopine, and thebaine [67]. Borago officinalis contains flavonoid, saponin, unsaturated esterols, 
pyerolisidine alkaloids, equinon, equinoforan, and gamalinolic acid [68]. Prangos ferulacea contains bioactive 
substances consisting of epi-α-bisabolol, δ-3-carene, alpha-pinnene, beta-pinnene, limonene, β-caryophyllene, 
germacrene D, β-cederene [69]. Black seed has effective substances nigellamine, themioquinon, di-themioquinon, 
themiohydroquinon, and thymol [70-72]. 
 
Pharmaceutical compounds of T. parthenium include sesquiterpen lactones such as parthenolide, cannin, artekanin, 
and epokiadnorin and sesquiterpenes such as kamfour and alpha-pinene [73-75]. Chamomile essence contains an 
aromatherapeutic product obtained from chamomile flower by steam distillation. Its main constituents are alpha-
bisabolol, bisabolol oxide, spiroethers, camazulene, and flavonoid [76]. Eugenol, phenol, alpha- copaene, 
caryophyllene, alpha-humulene, alpha-forensen, cadinene, and oxide caryophyllene are also found in chamomile 
[77]. 
 
The mechanism of analgesic effect of the used plants has not been yet explained and therefore this mechanism 
should be established in scientifically investigating these plants. Review of phytochemical findings on medicinal 
plants indicates that the toothache-relieving plants used in Shiraz contain bioactive and effective substances from 
flavonoids, flavons, tannins, alkaloids, saponins, and glycosides through which their anti-inflammatory and 
analgesic effects are exerted. Pain is usually associated with increase in free radicals and development of oxidative 
stress, and antioxidants have the potential to inhibit oxidative stress and relieve the pain [78]. The above substances 
are mainly antioxidant agents and could lead to pain relief other similar plants which have antioxdative property [79-
96] could be analgesic and should be studied. Traditional knowledge could be considered as a part of the unique 
culture of any regions, referred to the findings which have been empirically obtained to adapt to the specific 
conditions of the ecosystem and gradually turned into a part of social and productive knowledge of the community. 
Therefore, such knowledge is the result of accumulating centuries of experience and hence enjoys a valuable 
potential for sustainable development. Ethnobotany or plant demography is a discipline of native knowledge 
addressing the contribution of the plants in a region to environmental knowledge among local ethnicities from 
multiple perspectives. 
 
In other words, ethnobotany could be considered as a systematic approach to studying human dealings with plants. 
The present study confirms that traditional data on herbal therapy are reliable to document such therapeutic effects 
and a potential for ethnopharmacological studies, paving the way for development of natural and safe drugs. 
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